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RESULTS of THE AFRSI ~ A ~ L t X Y ~ I R O N E N T  TEST 
OF ME 0.035-scALE SSV pIzESsuRE-LoL\M MOOEL 84-0 

IN ME AD4S 11x11 R.M CM) ME 
LEWIS 8x6 FT. AND 10x10 FT. SWT 

C&310A, 6, C) 

&tailed aebiter aerodymoic and tmroaoustic pressure dub -re obtamd - 
three-gart cyrstiarrntal inuastigation (Qk31W 8 onl C) uhich was condwbd 

during the periai from m s t  to Nwember, 1983. Test ar\-31OA, B arrd C was con= 

ducted i n  three 

Tumal; Qk-3108 in tk L e w i s  & H o o t  Supersmic W i d  T u n a l ;  ond OA-31oC in 

the k n i t  10x10-foot Super- W i n d  Tunnel. Test data were obtained to support 

d y s i s  of thc Space Tranrpaatotim System (STS) -6 Mvanoed Flexible Reusable 

i n 0  

failities: (#-31OA in tht Aarcs 11xll-foot Ttmsonic wind 

surface Insulcltfon (AFRSI) aroraoly using the O . O ~ h ?  space shuttle wehicle 

pressure-lds Wl64-0. 

bring lest aA-3iQA, 8 and C, data ~ s e  obtained for detailed orbibr aerdyncmic 

and aeroacoustic emrirannents in  the areas of the orbiter where AFRSI i s  to he 

d i e d  to OV-099 and W-103. €uphasis uas p l o d  on acquiring detailed aerazcoustic 

data ond tima-ovs rogad pressure distributions on five affected areas: (1 )  canopy; 

(2) side of fuseloge; (3) upper surface of ring; (4) a6s pods; and (5) wtrtiCol 

tail. &to were obtained at nornhal ascent ond entry atmospheric flight trajectory 

conditions batwen M . 6  through b3.5. 
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Admcsd Flexible Reusable Surfaoh h u l a t i o n  (AFRSI) is presently being used 

as Q replacsmbnt for  most of the Low-Temperature Reusable Surface Insulation 

(LRSI) t i l e s  on the Space Shuttle Orbiter khicla.  

blcmket cansisting of s i l i c a  f iber  f e l t  insulation materiol w i t h  a quortz fobric 

CM. cover ad a glass fabric It& lining. 

thread st i tdmd through the three loyers of moterial. The blanket Itul. i s  

bqnded to the skin of the vehicle while the 

pressure gradients, the fluctuating acoustic pr8ssmes# and the w i n d  shear 

stresses attendant during entry i n to  the atmosphere. The blankets are very 

f lexible and susceptible to  damage due t o  the hardness and britt leness o f  the 

individual fibrous elements. 

fhe purpose of Test 0A-310A8 8, and c m s  to  obtain data t o  support analysis 

of the STS-6 AFRSI ananaly using the 0.035-scale Spom Shuttle Vehicb pressure- 

l d s  k4cde l  860. h t a  ware obtained for  detailed orbiter asradynanfc and aero- 

acoustic envircmments i n  the artas of  the orbiter where AFMI is to  be applied 

to  W-099 ond OV-103. Emphasis vms placed on acquiring detailed aeroacoustic 

doto and time-averoged pressure distributions on five offected areas: 

(1) canopy; (2) side of fuselage; (3) upper surface of wing; (4) WS pods; 

and (5) vert ical  t a i l .  

The AFRSI i s  a quilbd 

The qui l t ing is done w i t h  quartz 

face i s  exposed to  the high 

b t a  were obtained at  nominal ascent and entry atmospheric flight trajectory 

conditions between Mt0.6 through lbk3.5. Also, mode1 angbs of  attack, s i d e s l i p  

angles, rudder, SpCadbrOk8, ond elevon deflections ware varied. No internal 

bolame was used during Test 0A0310A, B# and c; b w r ,  the st ing wos gaged 

for  deflection data during lest  OA-310A. 
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INTRalUCTION (Concluded) 

Test OA-310A wos conducted i n  the NASA/hes Research Center ( A K )  11x11-foot 

Transanic W i n d  Tunnel. Test OA-3108 ~ 1 s  conducted i n  the W L a w i s  Research 

Canter (LeRC) &&foot Supersonic W i n d  Tunml and Test oA-31OC was conducted 

i n  the LeRC 10xlO-foot Supersonic W i n d  Tunnel. 

This report contoins information on the conduct of Test oA-310A, 8, and C 

and descriptions of the test facilities and instrumentotion. 

the 0.035-scale S p a s  Shuttle Vehicle pressure- lds  Model 84-0 are 

included. 

plotted data are presented. 

Photographs of 

In addition, static pressure data are tabulated and sample 
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S d o l  Mnemonic k f  h i t i o n  

cp CP Pressure Coefficient 

dB Volume of Sound (decibel) 

OF lhgrees Fahrenheit 

f t Feet 

in. INCHES Inches 

M MACH Freestream Mach Number 

N ETA Percent Span 

P P Freestrean stat ic pressure, psi0 
b 

PHI PHI Angular location measured clockwise f rom bottom of 
fuse loge, degrees 

PL Local stat ic pressure, psia 

PRMS 

PSf Pounds per square foot 

psio 

P t  PT Freestream tota l  pressure, pSf 

Q, q Q(PSF) Freestrean dynanic pressure, psf 

Root Mean Square (RMS) pressure i n  psia 

Absolute pressure i n  pounds per square inch 

92 Degrees Rankine 

RN/ L Unit Reynolds number, mi l l ion  per ft. 

sq ft SQ.FT. Square feet 

X Model-scale stat ion 

x/ c Percent chord (local) 

X/Q x/cv Chordwise location on vert ical t a i l ,  fract ion o f  
local chord 

X/C" x/cw Chordwise location on wing surface,' fract ion o f  
local chord 

x / a , ~  x/LB Longitudinal location o f  orb i ter  body surface, fract ion 
o f  body length 
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NOMENCLATURE (Continued) 

Symbol Mnemonic Definition 

ALPHA 

BETA 

BDFLAP 

ELEVON 

IB-ELV 

OB-ELV 

RUDDER 

SPDBRK 

SREF 

LREF 

BREF 

Full-scale stat ion 

Mode l-scole buttplane 

Full-scale buttplone 

MO& 1-scole water plane 

FU 1 l-scale waterplane 

Model angle o f  ottack, degrees 

Model sideslip angle, dewees I 

Model body flap deflection mgle, degrees 

Model elevon deflection angle, degrees 

Model inboard elevon deflection angle, degrees 

Model outboard elevon deflection angle, degrees 

Model rudder deflection angle, degrees 

Model speed broke deflection angle, degrees 

Percent 

2 Wing reference area, f t  

Reference length, inches 

Wing reference span, inches 

XMRP,YMRP, Location P= the moment reference p o i n t  
ZMRP in the Orbiter coordinate system, inches 

7 



IalmcLATlJRE (concluded) 

srmbol 
AFRSI 

ARC 

ESP 

IML 

KULI 

LeRc 

LRSI 

t4 

NASA 

No., NIMB, # 

CM. 

06 

OR1 F 

W 

ssv 
STA 

StS  

Daf hit ion 

Advanced Flexible Rekable Surface Insulation 

Ames Research Canter 

Electro Scan Pressure 

Inner MoXd Line 

Kulite 

Lewis Rmarch Center 

Lw-lmperoture Reusable Surface Insulotion 

Not Applicable 

Notional Aeronautics ad Spoe4 &inistrotion 

Nwnbar 

Outer Mold Line 

Orbiter Morauvering System 

Or i f  ice 

Orbiter Vehicle 

Spate Shuttle bhicle 

Str * im 

Space rronsportditm System 
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Ria t o  run 4 of Test 0A-3\OA8 static pressure or i f i ce s  numbred 345 and 

369 were determined to  be plugged. It should also be noted that prior to  

run 36, static pressure o r i f i ce s  numbered 119, 120, 142, 143, 144, 170, 171, 

172, 221, 222, 240, 345, 488, 512 U@ff deleted fr-  the doto printout 

because they were not produchq good dato. 

b r i n g  Test 0A03106, not a l l  test objectives =re met. Airlaads 4 oero- 

noise data f ran M#h nunbers 1.4 through 2.0 *re expected for t h i s  test. 

Howeuer, data were acquired f o r  o n l y  Mach 1.4 m d  1.6. Ixt to  a mdfunct im 

of the Lewis 6x6-ft tunnel 's  nunber 2 drive motor, no data  -re obtoir\ed at 

Mach 1.8 or 2.0. 

The following pressure taps were anitted f r an  Wcl 64-0 during Test OA-3108: 

m8 120, ?42, 143, 144, 170, 171, 172, 488, and 512. fop No. 406 ~ 0 s  

plugged during Test OA-3108 cnd lap Nos. 426 4 513 were considered unusable. 

These three pressure taps were deleted f ran  the data reduction output. 

One hundred eight Kulites were mounted i n  the orb i te r  Model 844. However, 

only 100 Kulites were oble t o  be recorded during Test OA-3106 and C due t o  

channel avai lab i l i ty .  During Test 0A-3106, Kul i t e s  numbered K14, K19, K748 

K80, K87, K92, K95, K m ,  K103, and KlO6 were not recorded. I t  should d s o  

be noted tha t  K u l i t e  K5 responded only intermittent'/ throughout Test OA-3106, 

9 



Kulites thot vmsc not recded during W-310C due to chmnal &lability. 

However, Kulite K92 mrt giving bod data during rms 9, lo, and 11 cnd WES 

reploced with Kulite Klb prior to run 12. 

10 



The model tested during lest aA-31OA, B and C was a 0.035-scale SKldtl of th 

Space Shuttle &biter Vebicle, desigrated 84-0 (see Figure 1). 

was &ti& t o  the W102 outer moldline specifications. 

the model 

A l l  major d e l  carponents are cmstructed o f  oluininua, alloy. A l l  stings 

and supporting hardware are constructed of stainless steel. A l l  load- 

carrying carsparents are des- t o  meet the ARC and LRC mmciaup, foc i l i ty  

specified safety factors. 

11 



llx\l-foot rimt tumsl, t h ~  W-1144-S-3 sting wos OttCrhEd to ths #tsBo-125=2 

&e M a d  d ten high-frequcncy larrtanperature (m) differartial 

pressure transduacrr (&liter) were mounted i n  selected locotiant as d#lrm 

in Table IV. Rockwe11 Laboratory and lest representatives o- rotted the 

Prior to testing at LeRC (QA-3108 cmd c), sane modificotionr were mode to 

the model inrtrumntation. First, the low-temperoturc (2509) Kulites were 

replaced wfth hlgh4mperature Kuliter canpensated to to occannadote 

the higher testing tcmpcroturer. Also, the model mrt modified fram having 

em internal Scrniwrlve systm to an extern01 system utilizing steel tubing 

routed ftm the modal to oiitride the test section. 

12 



k i n a  testing et la=, baodel84-0 MS instrrramted w i t h  335 static pressure 

orifices of which 331 mere utilized far dato acquisitiar. 

pressures -re mmmured using 12 electro sxm pressure (ESP) d l e s .  bRC 

pravickd these modules ad a l l  electrical installation i t e m s  necessary f a  

The= the-ragd 

thhir operatim. R o t h e l l  supplied the stairlest steel tubing and comectiars 

to the pressure taps on the d e l .  

All trstrumntatim l d s  d static pressure hardlines m?re routed ex tuna l ly  

a h g  the min sting fixture d camected to W ' s  patchbootd. The hasic 

stotic pressure tap l d i o n s  are as follows: 

35 - Vertical T a i l  - 
upper wing - - 53 

Of the one hundred and eight high-frequency high-tanperuture differential 

pressure transducers (Kulitet) mau.ited on Model 860, mly 106 Kulites were 

able t o  be recorded due to ctmnnel avoilability during testing at LeRC. 

The basic Kulite locutions on tk madel =re os follms: 

h W Y  t 24 
Forword Fuseloge = 7 

12 A f t  Fusel& - 
29 8 d Y  - 
10 Vertical fail - 

W h 9 / u , U l  t 26 

- 
- 
- 

Thermocouples were used to determine Kulite transducer enviramrentcd tem- 

peratures for calibration and correction purposes. The s i x  chransl/oluntl 

13 



thsrcwcauples 

u,n, d 104. 

installed in ttm v ic in i t ies  of &lite mmlars 7, 29, 42, 

14 



TEST FACILITY DESCRIPTIOM 

The NASA/Asas 11-foot Trcnsanic W i n d  Tunnel is the transonic lag of ttm 

h s  Unitary facility. 

flow, vorfable-density tunnel. 

peratit'trmsaric testing. The nozzle has adjustable o idcd l s .  The tumal 

air is driven by o 3-stage aial flaw canpressor powered by four wond7otor 

induction motors. The speed of tho motors is varied as necessary to provide 

It i s  a c l o d  circuit, single return, continuous 

lk llxllx22-foot test section is slotted to  

ths desired 

parer for continuous operation or 216,000 horsepower far one hour. Tmel 

temparatura is controlled by aftercooless d a cool4g tows.  

cubic-foot storage tanks provide d r y  air for tunnel  pressurization. 

number. The motors hove o combined output of 180,000 horse- 

Four 30,OOO 

Tha tunnel can be operated ut naninal h h  numbers of 0.5 t o  1.4, unit 

Reynolds nurdxtrs of 1.7 to  9.4 x lo6 per foot, dynamic pressures of 150 to 

ZOO00 ( p s f ) , d  o total tempctoture of 540 to 610 (%), respectively. This 

tunnel is used for f o r a  cnd amment, pressure, intern1 air flaw/inlet, and 

dynanic-stability tests. 

The NASAAewis Research Centet 8x6-ft Supersonic W i n d  Tunnel is capable of 

attaining test section flow in the AAach n u h r  rmge f r m  0.36 t o  2.0. 

chmge in  Mach number is contfnuous up t o  1.3 ond in increments of 0.1 betmen 

1.3 md 2.0. 

cycle, or propulsion cycle. hring the aemdynA cycle, the  tumcl is 

The 

fhe tunnel may be operated in either of two modes; aerodynanics 

operated os a closed system with  dry oir added only as required to  mointoin 

the desired tome1  conditions. 

flow studfar h r e  contaninmts are not introduced into the airstrean. 

This cycle is used primarily for aerodynamic 

15 



TEST FACILITY IXSCRIPTXON (Cantinmd) 

T).ra test section is 8 ft high ad 6 ft wide w i t h  parallel side w d l s  far o 

total  length of 23 feat, 6 in. Tta test section is phsfarated on faut ridat, 

Parfarations start 9 f t  1 in. from tha upstrean end of the test section d 

extend 14 ft 5 in. elomstrean. This perforation pr&ides apptoptimotaly 

6 percent porosity; however, t h i s  can be reduced ord vatihd along the length 

of the test sactim, 

Models ate installed through m access door in the bottan of the tunnel 

diffuser damstrean of the test section. The opening is 16 ft long by 6 ft 

wide, Two overhead umes ora provided in the cei l ing of the diffuser section. 

Models on mi01 dollies are l i f t e d  in to  the diffuser section ad ro l led  

t o  the test section far installation. 

Sting-munted models are mounted t o  the strut which extends through tb 

tunre1 floor when supporting a model and retracted below the tunnel floor h n  

not i n  use. fhe -le of attack c m  be remotely varied from 0 degrees to 

4-15 &gees. 

Two pair o f  Schlieren windows are located i n  the side walls. The 26.5-inch 

dianeter windows are located eight inches of f  center in  o 42.5-inch steel 

disc which, when rotuted, ollaws the window t o  cover m y  portion of tk 42.5- 

inch dianeter circle. 

h W L C r w i s  h e a r c h  Center 10x10-foot Unitary Supersonic W i n d  Tunnel is 

o closed loop continuous flow f a c i l i t y  w i t h  a Mach number capability fran 

2.0 t o  3.5 i n  e i t k r  an aerodynamic or populsian c i rcu i t .  The ocrodymmic 

circuit, used for  these investigations, has o stagnation pressure capabil ity 

. .  

16 



TEST FACILITY DESCRIPTION (Concluded) 

of 0.1 to 2.36 atmaspheres at a stagnation temperature of 1160% giving a 

bynolds nunbar capability from 0.2 to 2.0 x 1O6/f t .  

vories from LO t o  720 psf. 

stagnation pressure capability of 0.62 to 2.36 atmospheres at o stognotion 

tampemture of 11609 for a Reynolds number voriatial of 2.1 to  2:8 x 106/ft 

and o dynamic pressure variation of 500 to 600 psf . 
occept either air breathing or racket engines for testing. 

The dynanfc pressure 

The propulsion circuit of the tunnel has a 

This circuit ccn 

17 



TEST PRoCBxlRES 

R U S  3 tha cou~se of lest aA-310A, B d C, data were recorded at naninol 

k c h  rnnnbers from 0.60 to 3.50. M a  were also racardd for an *le of 

attack of -6 dhgr~as  to 40 degrees d sideslip argle~ of -4 to i4  

cbgmes. 

N a n i n a l  entry old ascent pitch d yaw attitudes from previous f l i g h t s  vete 

duplicated during the course of Test W-310A, B cnd C. A surmory of test 

conditions and runs canpletd during Test OA-NOA, B and C is s h  in Tables I 

ad 11, respectively. 

18 



StanQrd tunnel equations were used for computing a l l  tunnel conditions. 

static-pressure coefficient data were calculated dsing the following equation. 

Local 

Fluctuating pressure data were recorded on magnetic tape and reduced during. 

ad after the test. 

Lacal sorrnd pressure levels were calculated os follows: 

PRMS d8 = 20 iog 
2.94~ IOo9 

19 
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1 TEST : OA-3JOA 

TEST CONDITIONS 

MACH n(rueER 
t o t a l  Pressure Oymcmlc Pressure 
(pounds/se. it.) (poundr/Bk. Jk) 

r 

NA BALANCE UTILUEC: 

CAPACITY: ACCURACY: 
COEFFICIENT 
TOLERANCE: 

r4: 

Sf 
P F  

PY 

RN 

YM 

COMKENTS: 

21 



TABLE I (COETTIMJED) ORIGINAL PAGE GS 
OF POOR QUALITY 

,._I -.-- 1.46 Z S O S  I 080 
r.6 0 2000 11 80 

I I 

BALANCE UTILIZED: 

NF 

SF 

AF 

PM 

RM 

YM 

COMMENTS: 

NA 

CAPACITY; ACCURACY: 
COEFFICIENT 
TOLERANCE: 

_I*-.- -- 
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TABLE I (CONCLUDED) 

'EST : 08-3IOC I bTE t 9-22-83 
TEST CONDITIONS 

NA BALANCE UTILIZED: 

CAPACITY; 

NF 

AF 

PY 

RU 
YM 

ACCURACY: 
COEFFICIENT 
TOLERMJCE: 



ORIGINAL PAGE 
OF POOR QUALITY 

I 

24 



i 
1 

25 



n 
U 
& 
- 
8 
Y 

Y 
Y 

w 

it! c 

26 



- . 
. 
a 

* . 
1 

27 





z 
3 
l- 
a 
U 
3 
0 
I 
0 
L' 

-e+ 

+j p 
2 2  

i 
! 

I 
! I.,!.. 

29 



ORIGINAL PAGE iB 
OF POOR OUALIlT 

30 



A 

0 
c, 
E 
0 u 

- 
Y 

Y 
Y 

w 
J 
m 
2 

OH!G!Nl\,t P A S  !Y 
OF POOR QUALITY 

t t 

1 

1: 
I 

I 

31 



ORIGINAL PAW r3 
OF POOR QUALITV 
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TABLE 111. STATIC PRESSURE ORIFICE LOCATIONS 

Vertical Tail 

56.611 2 6 . 6 0 6  
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TABLE 111. S T ~ T I C  PRESSURE ORIFICE LOCATIONS 
( Con t i nued) 

Upper W i n g  

102 
103 
184 
185 
106 
1 0 7  
t 09 
I O 9  
I I O  
111 
4 4  2 
a 13 
114 
115 
116 
117 
118 
119 
120 
121 
122 
I 2 3  
12.1 
12s 
126 
127 
4 2 3  
I 2 9  
430 
(31 
I32 
I33 
134 
135 
156 

' 137 
- 138 

I 39 
I 4 0  
141 

-7 880 
-7 080 
-7.880 
-7. 00tQ 
-7.880 
-7.880 
-7. 861Q 
-7.QQQ 
-7.080 
-3.88c,r 
-7.800 
-7.888 
-7.888 
-7.888 
-7.080 
-7,000 
-7 0b@ 
-7.0@@ 
-7, @,58 
-3.800 
-7.008 
- 7 , O O Q  
-7,ObjQ 
-7 ,  Q08 

-12.786 
-12.786 
-12.786 
-1 2. tw 
-12.786 
-12.786 
712.786 
-12.786 
-12.786 
-12.786 
-12.386 
-12.786 
-12.786 
-12.786 
-12.786 
-12,786 
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TABLE 111. STATIC PRESSURE ORIFICE LOCATIONS 

ORIF FULL 
NUMB SCRLE 

(I - YO 

142 -365.3 
143 -365 3 
14.1 -365.3 
145 3b 4.  3 
146 -365.3 
147 -3g5.3 

149 -36.5.3 
150 -365.3 
15) -365.3  
152 -365.3  
153 -365.3 
1 %  -428.1 
155 -420.1 
450 -423.1 
197 -428.1 
158 -420.1 
IS9 -428.1 
160 -420.1 
IC! - 4 2 8 . 1  
162 -420.1 
163 -428.1 
164 -428.1 
I C s  -420.1 
166 -426.1 
r t 7  -420.1 
IC8 -428.1 
169 -428.1 
170 -428.1 
171 -420.1 
172 -428.1 
173 -428.1 
174 -428.1 
t7S -4267.1 
476 -45j. I 
I77 -428.1 
178 -428.1 
179 - -42O.1 
180 -426.1 
181 .428.1 

146 . -365.3 

. 
(Continued) 

Upper wiv 

MCfOEL 
SCRLE 

Y 

-12.766 
~12.78; 
-1L. I C ~ b  

-12.71;i 
-12.7& 
- 12.786 
-12.786 
-12. 7E:G 
-12.7G:G 
-12.386 
-12,7& 
-12.7'86 
-14.784 
-14.784 
-14.7Q.1 
-14.704 
-14.784 
-14.704 
-14.764 
-14.784 
-14 .764  
-14.784 
-14.705 
-14.784 
-14.7@4 
-14.784 
-14.704 
-14.334 
-14.7@4 
-14.784 
-14.784 
-14.784 
-13.784 
-14.704 
-14.704 
- 1  4.784 
-14.784 
-14.704 

- 1  4.704 

CI 7t, .- 

-I 4.784 
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TABLE 111. STATIC PRESSURE ORIFICE LOCATIONS 

(Continued) 
ORlGlNAL PAGE 
OF POOR QUAl'W 

oalF 
NdM6 

b 

202 
2C 3 
2C 4 
205 
206 
20 7 
208 
209 
210 
21 1 
21 2 
213 
21 4 
215 
216 
217 
218 
219 
220 
221 
222 

Forword Side -Fuseloge 

36 



(Con ti nued) 

Mid Si& Fuseloge 

..- 

232 
2 33 
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TABLE 1118 STATIC PRESSURE ORIFICE LOCATIOW 

(Cant i nu&) 

Conow anl F o r d  fuselogp 

MODEL HODEL . 

K Y 
SCALE- SCFILE 

16.888 
17.158 
1'7.588 
17.836 
l0.200 
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W I F  FULL FULL SI. 
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TABLE 111. STATIC PRESSURE ORIFICE LOCATIONS 
. (Continued) 

ORffiIWL PAGE ;: 
OF POOR QUALim OMS Pwlr d A f t  F u s e l ~  

a r F  
.NUMB 
:'. 0 

i 4Q2 
483 
be4 
485 
486 
B O i  
408 
499 
410 
4 i  I 
412 
413 
414 
44 4 
41 6 
41 7 
418 
4 1 -a 
42L3 
42 1 
422 
423 
424 
425 
42r: 
427 
426 
429 
43c 
43 1 
432 
433 
4 34 
43s 
4 36 
437 
438 
4 39 
496 
44 I 

. 492 
' 443  
444 
14s 
446 
44P 
449 
449 
450 

CULL 
SCALE 

xo 
121s 
1245 
1265 - 
1283 
1388 
1306 
1312 
1311 
! 325 
1338 
1358 
1375 
1438 
1215 
1245 
1265 
1285 
1388 
13@6 
1312 
1318 
1325 
13:sr- 

1375 
1438 
121s 
1245 
126.5 
1285 
1308 
1 306 
1312 
1318 
1325 
1338 
1358 
1375 
1430 
1215 
124s 
1265 
1285 
1300 
1306 
1312 
1318 
1325 
1330 

i 356 



ORIF  FULL 
NUHB SCALE 

a 

4s ’ 
452 
45 3 
454 
455 
454 
45? 
458 
459 
46 c 
4€ 
462 
463 
464 
465 
466 
46 7 
468 
469 
47c 
47 I 
472 
4 73 
474 
4 75 
4 76 
477 
476 
479 
46c7 
18 1 
482 
983 
384 
485 
486 
487 
488 
489 
490 
49 1 
492 
493 
49 4 
495 
496 
197 
498 
499 
so0 

STATIC PRESSURE @IFICE LOCBTJOWS 
-( Cont;inued) 

0-6 pods on3 A f t  Fuselage 

45, I:>@ 
4<, $ 1  5 
46,5f,(l 
47.258 
48.125 
50 . 650 
51.275 
52.580 
42.52s 
43.575 
44.275 
44.975 
4 5 .  SCO 
4 5 . 7 1 0  

.-- -8.956 
-0.9pz: 
- 1. o m  
-61. “1 
-8.438 
-1.8f5 
-1.155 

-0.553 
-8.553 
-0.553 
-0.553 
-0.553 
-0.553 

- 1 . 1 ~ 1  
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TABLE 111. STATIC PRESSURE ORIFICE LOCATlOWS 
ORIGINAL PAGE IS - (Concluded) 
OF I'OOR QUALITY 

(Ms Pods and A f t  Fuseloge 

ORIF FULL 
NUMB SCFILE 

e XO 

FULL FULL S7FI NODEL 
SCfiLE SCALE FINCLE SCftLE 

YO 20 PHI x 

-15.8 
-15.8 
-15.3 
-15.8 
-15.8 
-15.8 
-14.9 

8.0 
e. 8 
8 .  B 
C' . 8 
0 .0  
c!. B 

MODEL HOfr€C 
SCfiLE WALE 

Y 2 
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Idle Kulite Locotions 

kUL 1 
NUN43 

1 
f 

4 
5 
5 

3 
18 
11 
12 
13 
14 
15 
16 
47 
18 
! 9  
28 
21 
'1 L" 
23 
24 
25 
26 

28 
29 
30 
31 
32 
33 
37 
33 
39 
40 
41 
42 
43 
44'  
45 

e a 

.1 

i 

-. 9 
i t  

46 . 107% 
4 f  1030 
46 1148 
4 9  I280 
50 I208 
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ORIGINAL PAGE E! 
OF POOR QUALITY 

Table XC Kulite locotions (Continued) 

ICULI 
NUN@ 

St 
52 
53 
54 
55 
56 
57 
58 
S9 
60 
5?  
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 

73 
74 
f 5  
76 
7 7  
f b  
79  
eo 
81 

, 8 2  
83 
64 
e5 
€IC 
87 
Fe. 
69 
90 
QI 
9 2  
93 
94 
95 
96 
97 
Q8 
99 

roo 

-c 
i i  

FULL 
SCALE 

Jo 
0 

-75 
-4c 
-75 

8 

-48 
-75 

-28 
- 40 - 75 

-- 

-- 

- -  -- 
-20 
-48 
-e 

- 1  3 -- 
-- 
7= 
I J - 

-28 

-20 
-75 

-148 
-140 
- 1 3 8  
-148 
-198 
-226 
-148 
-140 
-228 
-148 
-198 
-228 
-140 
-380 
-380 
-380 
-340 
-360 
-380 
-480 
-420 
-360 
-360 
-380 

- ~r 
1 J -- 

NODEL 
SCALE 

x -  

44.180 
44.1m 
44.800 
44 . 808 
40.808 
45.508 
45. %ne 
45.508 

3 .  .*08 
45.506r 
46.208 
26.238 
4C.200 
4t 2:3c 
4 t . 2 C 8  
46.900 
4G 9 8 C 1  
46.400 
46. '300 
46. '3QQ 
48. 3Q(rl 
49.70Cl 
49.780 
49.708 
51.888 
51 . 800 
35.800 
2:G. 225 
>Cm2L:15 
37.458 
37.458 
37.458 
38.158 
3s. 158 
38.150 
39.408 
39.408 
34.988 
42.888 

46.200 

46.900 
46.908 
46.900 
46.900 
49.000 
49.700 
49.700 

1c c 

44 888 
45. 500 

46. 900 

-4.980' - 
-6.650 
-7.700 
-4 . '388 
-6 0 658 
-7.708 
-4.906 
-13.300 
-13.380 
-13.308 
-11.9e0 
-12.688 
-13.300 
-14.800 
-14.700 
-13.380 
9 I 2.680 
-13.300 
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KUL I 
NUHB 

101 
102 
163 
1 e4 
I05 
I36 
I07 
I oe 
13s 
110 
1 1 1  
I2 

I t 3  

T a b l e  Ip Kullte Locations (Concluded) 

SULL 
SCALE 

XO 

FULL FULL 
s ALE SCALE 
$0 20 

HODEL 
SCaE 
x 

MODEL 
-SCFIL€ 

Y 

-14.7OC 
-13.3438 ----_ 

- - - - -  

MODEL 
SCCILE 

'a 2 
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ORIGINAL PAGE ;3 
OF POOR QUALIN 

COMPONENT 

Canopy and 
Forward Fuselage 

Forward Side 
Fusel age 

Mid-Side 
Fusel age 

OMS and 
A f t  Fuselage 

Le f t  Surface o f  
Vert ical T a i l  

Right Surface o f  
Vert ical T a i l  

Upper Wing 
(Lef t )  

TABLE V 

LIST OF BAD DATA POINTS 

IDENTIFIER M - 
JA31 OA 

RA2C04 0.95 4 6 

RA2C70 1.15 4 -2 

RA2C73 1.155 4 6 
+1.217 

RA2B70 1.15 4 -2 

RA2B73 1.155 4 6 
+1.217 

RA2M04 0.35 4 6 

RA2M70 1.15 4 -2 

RA2004 0.95 4 6 

RA2070 1.15 

RA2073 1.155 
+1.217 

RA2L18-21 ALL 

RA2L70 1.15 

RA2L73 1.155 
+1.217 

RA2R70 1.15 

RA2R73 1.155 
+1.217 

RA2U04 0.95 

4 -2 

4 6 

ALL ALL 

4 -2 

4 6 

4 -2 

4 6 

4 6 

RA2U70 1.15 4 -2 

RA2U73 1.15 4 6 
+1.217 

TAP NUMBERS 

333 through 370 

ALL 

ALL 

ALL 

ALL 

228 through 239 

ALL 

428 through 453 
467 through 494 

ALL 

ALL 

20 

ALL 

ALL 

ALL 

ALL 

132 through 145 
176 through 180 
ALL 

ALL 

46 



COMPONENT IDENTIFIER M - 

OMS and ALL ALL ALL 
A f t  Fuselage 

&per Wing ALL ALL ALL 
(Le f t )  

PA31 OC 

Canopy and RA4CO6-08 ALL ALL 
Forward Fuselage 

RA4ClO 1.99 ALL 
+2.17 
+2.37 

Forward Side RA4810 2.17 ALL 
Fuselage +2.37 

OMS and ALL ALL ALL 
A f t  Fuselage 

RA4P17-20 ALL ALL 

RA4021-25 ALL ALL 

RA4026-28 ALL ALL 

Left  Surface o f  RA4LOl 2.0 ALL 
Ver t i ca l  Tai 1 

RA4LOl 2.0 -2 

RA4LOl 2.0 0 

RA4LOl 2.0 2 

RA4L05 & 09 3.5 -2 

RA4L21-25 ALL ALL 

Right Surface of 
Ver t i ca l  T a i l  RA4R05 & 09 3.5 ALL 

RA4Rl3 3.5 ALL 

RA4R21-25 ALL ALL 

- a TAP NUMBERS 

ALL 406,426,488,512 

ALL 119,120,142 through 144, 
170 through 172 

ALL 34 1 

15 352,355 through 357 

15 21 0 

ALL 406,426,488,506,512 

ALL 41 2,482 

ALL 482 

ALL 41 2,482 

ALL 22 

ALL 18 

24 t o  40 18 

26 t o  40 18 

25 t o  38 22 

ALL 22 

25 t o  38 35 

24 L". 38 35 

ALL 35 

47 



TABLE V. (Contld) 

0A31 OC ( Cont d) 

COMPONENT IDENTIFIER - M - B - a TAP NUMBERS 

Upper Wing ALL 
(Lef t )  

RA4UO1-09 

RA4UO6-09 

RB~UIO 

RA4Ull 

RA4U13 

RA4U17 

RA4U17 

RA4U18 

RA4Ul9 

RA4Ul9 

RA4” - 
RA4U21 

RA4U21 

RA4U22 

RA4U24 

RA4U26 

RA4U27 

RA4U28 

RA4U29 

ALL ALL ALL 119,120,142 through 144, 
170 through 172 

ALL ALL ALL 130 through 133,135, 
137 through 141,147, 
148, 150 through 153, 
159 

ALL ALL ALL 145 

1.99 ALL 15 ALL 
+2.17 
+2.37 

2.0 ALL 10 t o  24 147,150 

3.5 -2,O ALL 147 

2.0 ALL ALL 147,150 

2.0 -2 ALL 134 

2.5 -2 ALL 147 

3.5 ALL ALL 147,150 

3.5 -2 ALL 134,136 

2.0 -2 ALL 147,150 

2.0 0 2,4,6 147,150 

2.0 2 -2 ,O ,4,6 147,150 

2.2 ALL 2,4,6 147,150 

3.5 ALL ALL 147 

2.0 -2 15 t o  147 
22.4 

2.5 2 ALL 147 

3.5 ALL ALL 134,136,147 

2.5 -2 to 0 12.7 134,136 

48 



TABLE V .  (Concl uded) 

COMPONENT IDENTIFIER E - 8 - a TAP NUMBERS 

RA4U29 2.5 ALL 12.7 147,150 

RA4U3d 3.5 ALL ALL 136 

RA4U30 3.5 ALL 21 147,150 

P 44U30 3.5 -2 t o  0 23 147 
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ORIGINAL PAGE IS 
OF POOR QUALITY 

a. Sketch o f  Space Shuttle 0rb:ter  Model 84-0 
Figure 1. Mcdel S I  'yes 

50 





















Data Figures 

Data tabulations may be found i n  Volume 2 (microfiche only) o r  obtained 
from DMS on request. 

60 
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